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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
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eamed patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1 )^ Responsive to communication(s) filed on 06 January 2010 . 
2a )^ This action is FINAL. 2b)n This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) ^ Clalm(s) 1-18 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) \Z\ Claim(s) is/are allowed. 

6) |EI Claim(s) 1-18 is/are rejected. 

7) n Claim(s) is/are objected to. 

8) 0 Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) 0 The specification is objected to by the Examiner. 

10)0 The drawing(s) filed on is/are: a)^ accepted or b)^ objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held In abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
1 !)□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 
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2. n Certified copies of the priority documents have been received in Application No. . 

3. n Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 



Attach ment(s) 

1 ) □ Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-413) 

2) □ Notice of Draftsperson's Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. . 

3) □ Information Disclosure Statement(s) (PTO/SB/08) 5) □ Notice of Informal Patent Application 

Paper No(s)/Mail Date . 6) □ Other: . 

'TOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20100222 



Application/Control Number: 1 0/576,72 1 Page 2 

Art Unit: 1793 

DETAILED ACTION 
Status of Application 

The amendments/argumentation filed on January 6*'', 2010 have been entered. Claims 1- 
18 are pending and presented for examination on the merits, as claims 17-18 have newly been 
added. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3 . Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

3 . This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 

claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
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invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 
4. Claims 1-4 and 14-17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Japanese Patent 07-330312 by Koyama et al (See given Patent Abstract and 
translation provided by examiner), in view of US Patent No. 6,503,473 by Alciba. 

With respect to claims 1-3, Koyama teaches obtaining a highly pure lithium sulfide by 
reacting lithium hydroxide with hydrogen sulfide in an aprotic organic solvent to produce the 
lithium hydrosulfide, and subsequently subjecting the reaction solution to a hydrogen sulfide- 
removing reaction, with an especially preferable solvent is N-methyl-2-pyrrolidone (NMP) 
(Abstract, and claims 1-2). 

However, though Koyama discloses washing the obtained lithium sulfide with an aprotic 
organic solvent, such as NMP (paragraphs 0037-0038), Koyoma is silent with regards to a 
washing temperature of 100° C or higher. 

Akiba is drawn to a process for separating solid compounds other than lithium hydroxide 
(title). Specifically, the process of Akiba regards bubbling gaseous hydrogen sulfide through an 
aprotic solvent containing solid lithium hydroxide to convert substantially all lithium hydroxide 
into a lithium hydrosulfide and then to lithium sulfide, where such a lithium sulfide product is 
further washing with a large amomt of NMP at 100° C (Comparative Example 2, for 
example). 

At the time of invention it would have been obvious to a person of ordinary skill in the art 
to perform the process of Koyama including a washing step at 100° C or higher, in view of the 
teaching of Akiba. The suggestion or motivation for doing so would have been to select a 
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temperature that prevents high viscosity of the mixture, which would lead to poor washing 
efficiency (Akiba, column 6, lines 20-24). 

With respect to claim 4, Koyama teaches in one of the examples, a lithium sulfide purity 
of no less than 99.8% (paragraph 0037), and thus, less than or equal to 0.2% impurity. The 
current claim limitation is a total impurity weight percent equal or less than to 0.25%. 

With respect to claims 14-16, Koyama and Akiba, as combined, disclose NMP being the 
aprotic organic solvent being used in both reacting as well as washing, and with such a washing 
step, the NMP is at a temperature lower than its boiling point of 202-204° C (Koyama, 
Abstract, and claims 1-2, and Akiba, Comparative Example 2). 

With respect to claim 17, such a claim falls under MPEP 21 13 [R-1] as a product-by- 
process claim. Thus, the claim limitation is limited only to the structure implied by the steps, 
which is the total sulfiir oxide content. Koyama teaches in one of the examples, a lithium sulfide 
purity of no less than 99.8% (paragraph 0037), and thus, less than or equal to 0.2% impurity. 
The current claim limitation is a total sulfiir oxides weight percent equal or less than to 0. 15%. 
5. Claims 9-13 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Japanese Patent 07-330312 by Koyama et al (See given Patent Abstract and translation 
provided by examiner), in view of US Patent No. 6,503,473 by Akiba, and as evidenced by 
US Patent No. 6,455,022 by Delmas. 

With respect to claim 9, the limitations of such a claim are either taught by Koyama or 
Akiba or would have been obvious to one having ordinary skill in the art, as the reaction step at a 
temperature of 0 to 150° C is disclosed by both Koyama and Akiba, such as at 130° C in Akiba 
(Koyama, Abstract, and claims 1-2, and Akiba, Examples), Akiba discloses use of filtration 
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instead of decantation (Examples), which would have been a substitution of equivalent 
separation means easily recognized by one having ordinary skill in the art, with the benefit of 
filtration over decantation being greater efficiency and the benefit of decantation over filtration 
being faster separation. This is evidenced by the Delmas reference, which is drawn to the 
purification of alkali metal chloride solutions by the removal of a solids component through 
known separation means, as the Delmas reference discloses filtration and decantation as 
equivalent separation means (column 2, lines 65-67), Akiba discloses adding the fi'esh NMP for 
washing and stirring at a temperature equivalent to the hydrosulfurization step (Washing Step 
section), and Koyama discloses drying (paragraphs 0037-0038) while Akiba discloses that the 
final steps could be conducted under an inert gas stream with the suggestion or motivation of 
preventing oxidation of the product to produce a sulfur oxide of lithium (Washing Step section). 

With respect to claims 10-13, Koyama and Akiba, as combined, disclose no natural 
LMAB or sulfur oxide byproducts to the process, and fiirthermore, as Akiba discloses such a 
washing step with NMP at 100° C (Comparative Example 2, for example), such limited 
LMAB levels would have been expected. 

With respect to claim 18, such a claim falls under MPEP 2113 [R-1] as a product-by- 
process claim. Thus, the claim limitation is limited only to the structure implied by the steps, 
which is the total sulfur oxide content. Koyama teaches in one of the examples, a lithium sulfide 
purity of no less than 99.8% (paragraph 0037), and thus, less than or equal to 0.2% impurity. 
The current claim limitation is a total sulfur oxides weight percent equal or less than to 0. 15%. 
6. Claims 5 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Japanese Patent 07-330312 by Koyama et al in view of US Patent No. 6,503,473 by Akiba, 
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as applied to claims 1-4 and 9-16 above, and further in view of US Patent No. 6,022,640 by 
Takada et al. 

With respect to claim 5, Koyama, as combined, is silent with regards to a purpose for the 
lithium sulfide and its use in a solid electrolyte for a lithium rechargeable battery. 

Takada is drawn to a solid state rechargeable lithium battery. Specifically, Takada 
teaches using a lithium ion conductive solid electrolyte of inorganic compounds, one composed 
of sulfides, and of these electrolytes, those synthesized fi-om mainly lithium sulfide are preferred 
(column 8, lines 42-58). 

At the time of invention it would have been obvious to a person of ordinary skill in the art 
to produce the modified product of Koyama in a solid electrolyte form, in view of the teaching of 
Takada. The suggestion or motivation for doing so would have been to create an electrolyte well- 
suited fi-om large scale production, with attributes such as high ion conductivity and improved 
high rate capability of the battery (Takada, column 8, lines 42-58). 

With respect to claim 7, Takada teaches the use of the solid electrolyte for a lithium 
rechargeable battery in a solid battery (title, abstract, and column 8, lines 42-58). 
7. Claims 6 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Japanese Patent 07-330312 by Koyama et al in view of US Patent No. 6,503,473 by Akiba 
and US Patent No. 6,022,640 by Takada et al, as applied to claims 1-5, 7, and 9-16 above, 
and further in view of US Patent Pub No. 2004/0109940 by Kugai et al. 

With respect to claim 6, though Takada discloses an improved ionic conductance in the 
solid electrolyte produce, the reference is silent as to a value of the ionic conductance. 
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Kugai is drawn to a method of producing a negative electrode for lithium secondary cells. 
Specifically, Kugai teaches an inorganic solid electrolyte in the form of a thin film having an 
ionic conductance of at least 1x10""* S/cm, with a preferred range of 5x10""* S/cm to 2.5x10"^ S/cm 
(paragraph 0024). 

At the time of invention it would have been obvious to a person of ordinary skill in the art 
to produce the modified product of Koyama with the claimed ionic conductance, in view of the 
teaching of Kugai. The suggestion or motivation for doing so would have been to have an 
improved ionic conductance within the solid electrolyte for improved high rate capability of the 
battery (Takada, column 8, lines 42-58). MPEP 2144.05 [R-5] states, "In the case where the 
claimed ranges "overlap or lie inside ranges disclosed by the prior art" a prima facie case of 
obviousness exists. 

With respect to claim 8, Takada teaches the use of the solid electrolyte for a lithium 
rechargeable battery in a solid battery (title, abstract, and column 8, lines 42-58). 

Response to Arguments 
7. Applicant's arguments filed on January 6^, 2010 have been fully considered but 
they are not persuasive. 

Applicant's argumentation on Koyama is not persuasive, as Koyama teaches an 
overlapping range regarding the total sulfur oxide content. MPEP 2144.05 [R-5] states, "In the 
case where the claimed ranges ' overlap or lie inside ranges disclosed by the prior art' a prima 
facie case of obviousness exists." Furthermore, important to note, "Generally, differences in 
concentration or temperature will not support the patentability of subject matter encompassed by 
the prior art unless there is evidence indicating such concentration or temperature is critical. 
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' [W]here the general conditions of a claim are disclosed in the prior art, it is not inventive to 
discover the optimum or workable ranges by routine experimentation.'" 

Applicant goes on to argue the Akiba reference. However, in response to applicant's 
arguments against the reference of Akiba individually, one cannot show nonobviousness by 
attacking references individually where the rejections are based on combinations of references. 
See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091, 
231 USPQ 375 (Fed. Cir. 1986). Applicant does not address the examiner's purpose for usage of 
the Akiba reference, nor the combination along with suggestion/motivation to combine. Thus, 
examiner maintains proper usage of the Akiba reference in conjunction with Koyama. 

With regards to all subsequent rejections and auxiliary references used, applicant makes 
no new grounds of argumentation. 

Thus, on the whole, applicant's arguments are not persuasive. 

Conclusion 

8 . Claims 1 - 1 8 are rej ected. 

9. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 

Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
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CFR 1 . 1 36(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Joseph V. Micali whose telephone number is (571) 270-5906. 
The examiner can normally be reached on Monday through Friday, 7:30am to 5pm EST. 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor, Jerry A. Lorengo can be reached on (571) 272-1233. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an apphcation may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 

like assistance from a USPTO Customer Service Representative or access to the automated 

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Joseph V Micali/ /J.A. LORENGO/ 

Examiner, Art Unit 1793 Supervisory Patent Examiner, Art Unit 

1793 



